IMAGESCOPE TO PHOTODIODE BEAM-PROFILE IMAGING SYSTEM* D. D. Chamberlin,t J. S. Hollabaugh,+t and C. J. Stump The output format of the Imagescope was chosen to fit in the active area of the 25-mm MCP intensifier. The MCP intensifier has a gain of up to 30 000, adjustable by the external voltage applied. The resolution of 25 line pairs/mm is the system's limiting resolution. The MCP intensifier is enclosed in the light-tight assembly between the output end of the Imagescope and the two photodiode arrays (Fig. 2 ).
This assembly has provisions for aligning the photodiode arrays with the image regions on the intensifier's exit face. All these units use fiber-optic coupling for maximum efficiency in light transfer.
The linear photodiode arrays were chosen to maximize the active area and are referred to by their commercial name, Reticon. Each has an active area of 12.8 by 2.5 mm, separated into 512 elements along the long dimension. With two beam profiles imaged onto each Reticon, the resolution for each profile is 256 elements corresponding to a beam-view region of roughly 3 cm for this particular application. As seen in Fig. 2 , the Reticons are attached to the read-out electronics with ribbon cables, although future versions will use sockets on the circuit boards for the Reticons, to reduce the unamplified signal transmission distance. The use of photodiodes to image a beam has been reported at Chalk River. 5 The size of the electronic package is unnecessarily large for the version pictured in Fig. 2 . Future versions will reduce the package size to roughly 10 by 15 by 20 cm. The Reticons may be cooled by installing them on thermoelectric cooling pads. Voltage control for the gain of the MCP intensifier is accomplished through this electronics package. The digitized output is transmitted over a fiber-optic data link. Note that powering this system with a small battery pack would imply complete electrical isolation with the attendant noise immunity. The overall system now being constructed will encompass four of these units to be placed at longitudinally separated positions on the beamline. This system then will provide input for tomographic reconstruction of the transverse beam-density distribution at any of the four positions or of the transverse emittance distribution in either horizontal or vertical planes.
Data Processing
The integration time for light input to the photodiode elements is selectable, with a tradeoff being made between dark current in the photodiodes, the gain voltage of the MCP intensifier, and the light stop of the input lens. Present usage has a 13-ms integration time and a well-stopped lens for increased depth of field. Figure 3 outlines the data flow from raw The incoming link with the on-board processor will allow remote control of the MCP gain voltage, of the Reticon integration time, and of the sequencing of read-outs from the several Reticons of the completed system. These increased capabilities include timing of the Reticon light-integration period to correspond with the passage of a 10-ms beam pulse, an operating mode to be used for initial start up of the accelerator.
Conclusion
The system described here is now in use on the FMIT accelerator beamline at Los Alamos. It is working well and is sufficiently flexible in its application to be chosen for making new measurements of the 2203 beam at new positions. The cost of the optical components appears to be steadily decreasing. The data quality is expected to be superior to that of the competing TV camera system. The noise immunity also is expected to be a preferred feature of this noninterceptive beam imaging system.
